Isolation of a stable apical segment of the guinea pig sperm acrosome.
The large apical segments of guinea pig sperm acrosomes were mechanically separated from the spermatozoa and subsequently isolated by density gradient centrifugation. The isolated acrosomal caps were very stable and maintained their crescent morphology when suspended in sucrose-based medium buffered at pH 5.6, with or without the acrosin inhibitor p-aminobenzamidine (pAB). Examination under the electron microscope showed that the acrosomal caps were free of plasma membrane and were bound by an outer acrosomal membrane which was discontinuous. Enzymatic analysis after lysis of the caps indicated that acrosin and hyaluronidase were present with high specific activity, while only a trace amount of acid phosphatase activity and no arylsulphatase, phospholipase A2, or phospholipase C activities were present. Significant particulate acrosin activity, but only trace amounts of soluble acrosin activity, could be detected in the isolated acrosomal caps if assayed immediately after isolation in the absence of pAB. However, soluble acrosin activity of high specific activity was obtained after the acrosomal caps were extracted by 10% glycerol buffered at low pH (pH 3.0). The new procedures provide a means to isolate and purify guinea pig sperm apical acrosomal segments rapidly.